Introduction
The histochemical techniques used to study the various phosphatase activities through electron microscopy (1, 7, 9, (12) (13) (14) (16) (17) (18) (19) (20) (22) (23) (24) (25) (29) (30) (31) are usually based on lead, such as the method of Wachstein Cytochem 38:1503 Cytochem 38: -1509 Cytochem 38: , 1990 KEY WORDS:
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Rat; Ultrastructure.
Materials and Methods
To determine the composition of the incubation medium, we have cornpared, in a test tube, the reaction of cobalt with a solution of either 0.1 M KHPO4 or KH2PO4.
The precipitate appeared more rapidly and with a smaller quantity with the latter, which is recommended for the control reactions. Similar experiments were also made with G6P-Na salt. A much higher concentration of 60 mM of cobalt chloride had to be used.
The influence ofalkaline phosphatase was measured by adding the enzyme (alkaline phosphatase from calf intestine, type I; Sigma, St Louis, MO) to the incubation medium and determining its inhibition with phenylalanine. The stability ofthe incubation medium was also controlled after a 24-hr exposure at 37'C. The method we describe is valid for the non-dependent glycogen glucose-6-phosphatase, which is generally studied at pH 6.5-6.7 (9). Rat kidneys (or liver) were quickly perfused for 10 sec with Locke solution containing heparmn and fixed by subsequent perfusion for 2 mm with a solution of 2% glutaraldehyde diluted in 0.1 M cacodylate buffer (pH 7.0-7.2) containing 0.02 M ethylenediamine tetraacetic disodium salt (EDTA), at a temperature of 0-4'C. Tissue fragments up to 1 mm thick were then immersed for 30 mm in a solution of the same composition. If desired, the initial perfusion could be omitted and tissues then fixed by immersion for 45 mm in the same fixative kept at 0-4C. After fixation, they were washed (10-15 mm) in a solution of0.1 M cacodylate buffer, pH 6.5-6.7, at 0-4'C (16) and pre-incubated for 1 hr at 0-4'C. The incubation solution had the following composition: 60 mM cobalt chloride (Fisher; Fair Lawn, NJ), 40 mM glucose-6-phosphate sodium salt (G6P-Na salt)(Boehninger; Mannheim, FRG) in 0.1 M cacodylate buffer at pH 6.5-6.7. The incubation was completed at 37'C for 30 mm. However, ifthe enzyme activity is high, a 20-mm incubation should suffice. The incubation was THIERY, BERNIER, BERGERON stopped by washing once with cold distilled water (0-CC) for 5 mm and twice with cold distilled water alkalinized with NaOH at pH 9-9.5. Cobalt was subsequently revealed by using a solution of 1% ammonium sulfide for 30 mm. Three additional washings of 10 mm in distilled water followed. P st-fixation using 1% 0504 in distilled water was carried out at room temperature for 1 hr. After Epon embedding, ultra-thin (less than 95 nm) or thick sections (0.2-0.3 tm) were examined with the electron microscope. We preferred not to add levamisole even in the buffer solution, because it reacts with cobalt and produces a blue compound in the presence of glucose-6phosphate.
For negative controls, tissue fragments suspended in 0.1 M acetate buffer at pH 5 were stored in the oven (37'C) for 20 mm (8). Some fragments were incubated with 0.02 M phenylalanine, a known inhibitor of alkaline phosphatase
(2) and, to observe the nonspecific sites for phosphate, fragments were also incubated with a solution of 0.01 M KH2PO4, followed by the incubation solution in which G6P-Na salt was omitted. For positive controls, liver fragments were prepared in the same manner as the renal tissues. A comparison was made with the method ofWachstein and Meisel (30, 31) as modified by Kanai and colleagues (15).
Results

Determination ofthe Steps ofthe Technique
To obtain precipitation ofthe cobalt phosphate at pH 6.5-6.7 (cacodybate buffer), the concentration of the cobalt chloride must be at beast 15 mM with H2KPO4 but the precipitation is completed only with 60 mM in the solution.
By assays on kidney tissues, we found that 'the optimal concentration of G6P-Na salt in the incu- 
Demonstration of Glucose-6-phosphatase in Various Tissues
As seen in Figure  1 (thick section, 0.3 tm) and Figure 2 (14) showed the same localization of glucose-6-phosphatase, but the results appeared to be much more irregular, especially with staining en bloc ( Figure 6 ). For example, many fenestrated saccules were not stained, or their reactivity was bess prominent than with the cobalt staining. The bead method must be used with sections less than 50 .tm thick, whereas the cobalt method allowed us to use thicker tissue specimens (0.5-1 mm). As seen in Figures  1 and 3 , the use of thick sections constituted a definite advantage for cytochemistry. Addition ofEDTA to the fixative (Figure 4) , which is known to stabilize the enzyme, gave more uniform results in adjacent cells, and the nonspecific reaction seen in the brush border ( Figure  1 ) was usually absent ( Figure  4) . Similarly, addition ofphenylalanine to the incubation medium yielded good results (inset, Figure  2 ). Figure 7 shows that the reaction did not take place when tissues were dipped at 37#{176}C for 20 mm in an acetate buffer at pH 5. Figure  8 shows the glucose-6-phosphatase activity in liver cells which were used as controls.
Discussion
Fifty years ago, Gomoni 
' -:*. Bar -0.5 pm. ' '., ' :4 "#{149}. With the utilization of cobalt, as with that oflead, nonspecific precipitates were seen in the apical microvilli ( Figure  2 ). Controls proved that these precipitates were nonspecific (Figure 2 , inset, and Figure 4 ). 
